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Abstract

This study investigates variation in lexical diversity across three selected
English translations of The Arabian Nights’ Entertainments. Its primary
objective is to assess the extent to which lexical diversity measures can reveal
differences in the lexical features of the three translations. To reduce the effect
of text length, the selected full texts were compared with length-controlled
samples. The findings indicate distinct patterns of lexical variation across the
three translations. Richard Burton is associated with greater lexical diversity
and a higher proportion of less common and more complex vocabulary,
whereas Edward Lane exhibits a more formal and structurally complex lexical
style, while John Payne demonstrates a relatively more balanced lexical
profile. The measures also reveal varying degrees of differentiation and
convergence among the translations, particularly among measures that are
less sensitive to changes in text length. The study concludes that lexical
diversity measures can contribute to identifying patterns of stylistic variation
at the lexical level, but cannot, on their own, establish translator style as a
multidimensional and more complex construct. Accordingly, the study
recommends that future research combine multiple lexical measures and
employ appropriate statistical methods, alongside a sliding-window
methodology, to examine the consistency of observed patterns across
different sections of the texts and enhance the generalizability of the findings.
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1. Introduction

The Arabian Nights' Entertainments is a compilation of largely Middle
Eastern and Indian tales whose origins and authors remain unknown; the wide
range of cultures represented in these stories suggests that the collection is a
collaborative effort rather than the work of an individual author (Britannica
Editors, 2026a). The work was introduced for the first time to Europe in the
years 1704—1717 by the French orientalist Antoine Galland in his book Les
Mille et une nuits (Britannica Editors, 2026b). A widely accepted proposition
is that Galland's translation of Alf Laylah wa Laylah tends to represent a
combination of medio-translation, reframing, and rewriting (Taha, 2025).
Though based on the Syrian manuscript, the translation was the result of
audacious additions and deletions and was therefore called by many a "French
adaptation" rather than a "French translation" (ibid., 2025), a shift that is
further reflected in Galland's choice of title The Arabian Nights'
Entertainments, rather than A Thousand and One Nights (The Arabian Nights
in European Literature, n.d.; Johnson, 2013) .

The English translation was rendered from French in 1715 and printed by
Grub Street AlsiBli (2022), however, in the early 18th century, when these
tales became known in Europe, they contributed to a wave of similar
materials and pseudo-translations, giving rise to a literary genre known as
the "Oriental tale," which flourished in various forms throughout the 18th
century and beyond. Numerous scholars claimed to have identified Arabic
texts from their literary research as the origins of these stories, only to
discover that what they believed to be the textual evidence was in fact back-
translations from French. As a result, the novel and its imitations became a
structural part of the European literary landscape and continue to exert their
influence to this day (The Arabian Nights in European Literature, n.d.;
AlsiBli, 2022; Johnson, 2013; Britannica Editors, 2026a; Taha, 2025).

Since the text exists in multiple manuscript forms and early translations
involved adaptation, comparison with the Arabic source text may provide an
additional basis for interpretation; however, such comparison was beyond the

Part Nine , September 2026 (81) Al qurtas Issue Twenty Nine



Investigating Lexical Diversity for Stylometric Analysis: A Corpus-Based Comparison
of Three English Translations of The Arabian Nights' Entertainments

scope of the present study. Nevertheless, Makdisi and Nussbaum (2008)
describe the Nights as a "vertiginously unstable text" whose impact in Europe
arose from numerous translations, adaptations, and imitations rather than
from any single authoritative original. In addition, Al-Musawi (2021)
highlights the extensive history of translation and retranslation of The
Arabian Nights Entertainments and emphasizes the role of translators in
shaping its representations across different cultural contexts. Accordingly,
this study treats the translated texts as distinct literary versions of the same
narrative material, shaped by historical, editorial, and cultural factors, and
adopts a corpus-based approach that focuses on measuring lexical and
stylometric variation across the translations themselves. The variation among
translated texts and the contested status of the original is widely
acknowledged in scholarship; therefore, this study does not devote extensive
discussion to this issue.

1.1 Statement of the Problem

Despite the extensive study of lexical diversity in literary works, and in this
subject, Arabian Nights' Entertainments, there is limited quantitative research
that systematically applies multiple lexical diversity (LD) indices to
investigate and identify the distinctive patterns of stylistic variations across
multiple English translations of Arabian Nights' Entertainments.

Existing studies in translation and stylistics often discuss the stylistic
variation of Arabian Nights' Entertainments qualitatively, while quantitative
LD-based comparisons across these specific English versions remain
methodologically underdeveloped. Consequently, the extent to which LD
measures can detect and differentiate potential stylistic variation among these
translations has not been sufficiently investigated.

1.2 Aims of the study

This study aims to investigate the stylistic variation among the selected
English translations of Arabian Nights' Entertainments through the analysis
of lexical diversity using specific LD indices.

1.3 Research questions

1. What patterns of LD variation can be identified across the selected
translations as a manifestation of the translator's style?

2. How do different LD indices compare in describing translators' variation?
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3. To what extent the researcher can utilize the lexical diversity
measurements to detect translators' style?

1.4 Significance of the Study

- Contribute to addressing the existing knowledge gap in quantitative
research on One Thousand and One Nights.

- Contributes to translation studies by exploring the potential of LD metrics
to reflect stylistic variation within English translations of the same source
text.

- Highlights the interpretative boundaries of the selected lexical indices in
corpus-based literary translation, clarifying their scope and limitations.

2. Literature Review

Translation has always played a pivotal role in our understanding of world
literature. David Damrosch highlighted this idea in his writings; according to
Forsdick (2024), Damrosch argues in several of his studies that the circulation
of a literary work across multiple contexts and in different languages
enhances its status and lends it a universal character. In other words,
translation allows texts to "spread into a wider world beyond their linguistic
and cultural homeland." Furthermore, literature is complex, whether through
vocabulary, metaphors, syntax, narrative structure, temporality, or other
features. It would be challenging enough to capture any or all of these
features, even were they to remain constant across time (Jones & Nulty,
2019). Given the complexity and multidimensionality of literary texts,
quantitative approaches can complement qualitative interpretation by
providing systematic means of identifying and measuring recurring patterns
in their linguistic structure (Gao & Zhou, 2024, Davis & Brown, 2024).
Among the linguistic features that can be examined quantitatively, lexical
diversity (LD) has received considerable scholarly attention as a measure of
variation in vocabulary use. It is the subject of a significant amount of
research in literature (Bestgen, 2024). Corpus-based research has
demonstrated that LD is a measurable and meaningful characteristic of
literary texts (ibid., 2023). When LD indices are applied within computational
stylistics, LD indices contribute to the study of lexical richness (Zheng,
2025a) and genre analysis (Akbary & Jarvis, 2023), shedding light on how
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vocabulary usage differentiates textual domains (Zheng, 2025b).
Nevertheless, contemporary stylistics is divided into two main directions or
schools, according to the classification of Pierre Guiraud: traditional
stylistics, whose foundations were established by Bally, and modern
stylistics, which Jakobson derived from the structuralist orientation of the
Prague School. Both schools agree in defining style as the distinctive form of
the text. Accordingly, research investigating differences among translated
texts tends to prioritize the identification of the translator's stylistic imprint
(Saad, 1993, p. 18).

Recent empirical research has put one of the stylistic assumptions to the test
regarding translation universals. A study conducted by Wang et al. (2025)
examined lexical and syntactic simplification in translated English using
entropy analysis, disputing the common suggestion of simplification as a
translation universal in translation studies (Baker, 1993, 1996). The results
indicated that translated texts show greater lexical complexity, with higher
wordform entropy than native texts. This entropy-based approach enhances
the understanding of translational language by moving beyond traditional
analyses. The study suggests that while translated texts exhibit higher lexical
complexity, their syntactic complexity is similar to native texts, requiring
further research across genres. Additionally, varying text types may demand
different strategies for managing complexity, and entropy measurements
could provide useful benchmarks for large-scale translation projects. In a
similar manner, Fan et al. (2025) investigated the universal simplification
hypothesis by comparing the linguistic complexity of translated texts (TTs)
and non-translated texts (NTTs). Using entropy and mean dependency
distance to measure lexical and syntactic complexity, respectively, the study
found that TTs exhibited greater lexical complexity and at least comparable
syntactic complexity to NTTs. These findings challenge the traditional
assumption of universal simplification in translation studies, suggesting that
translated language does not necessarily conform to a uniform pattern of
simplification. The study therefore highlights the variability and complexity
of translational language and provides further evidence against treating
simplification as a universal characteristic of translation.
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Consequently, Translation does not necessarily exhibit a uniform linguistic
pattern. If translated language does not consistently conform to a universal
pattern of simplification, investigating variation among individual
translations becomes particularly relevant to translator-style research.

In this regard, another example is the study of "Lexical Diversity in a Literary
Genre: A Corpus Study of the Rgveda," which applied quantitative corpus
analysis to examine lexical variation within a classical literary corpus. The
study investigated LD within a literary corpus by examining three measures:
type-token ratio (TTR), frequent content words ratio (FCWR), and hapax
ratio (HR). The findings revealed that LD varied across sections of the corpus,
suggesting the presence of internal stylistic variation within the same literary
genre. The study therefore demonstrates the potential of LD measures for
identifying patterns of linguistic variation within literary corpora (Sotov,
2009).

Beyond these applications, it is equally crucial to address the methodological
limitations of LD measures. The most challenging one is text-length
dependency. No single LD metric has been found to be entirely independent
of text length (Zheng, 2025b). This long-standing challenge has prompted
extensive efforts for nearly a century to evaluate how different indices behave
under varying conditions of text length (Bestgen, 2024). The most common
metric is Type-Token Ratio (TTR), where the main limitation of TTR is its
dependence on text length: as a text becomes longer, the likelihood of word
repetition increases, causing TTR to decrease systematically (Rosillo-Rodes
et al., 2025).

Moreover, texts shorter than 500 words show considerable variability, mostly
due to sample size effects rather than actual differences in lexical content.
Empirical evidence shows that stability in metric values emerges between
1,000 and 2,000 words (Zheng, 2025b). Empirical studies suggest that the
statistical instability inherent in LD indices is substantially reduced under
conditions of length homogeneity, genre uniformity, and standardized
tokenization and lemmatization procedures, thereby enhancing the internal
reliability of the measure within controlled comparative designs. To
overcome these length-related issues. There is evidence that MTLD generates
scores that are strong indicators of the LD of language samples. Several recent
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studies have strongly recommended the use of the moving average type-token

ratio (MATTR) to estimate the LD of a text because it is the only length-

insensitive index that can compare texts of different sizes (Bestgen, 2024;

Zenker & Kyle, 2020; Kyle et al., 2023, Fergadiotis et al., 2015).

3. Methodology

3.1 Study Design

This study employs a quantitative design focusing on LD as one dimension

of lexical and stylistic variation. Arabian Nights’ Entertainments was selected

as the primary text for analysis.

3.2 Data Collection

The corpus comprises three English translations of The Arabian Nights'

Entertainments produced during the nineteenth century: Edward William

Lane’s translation (1838-1859), John Payne’s translation (1882—1884), and

Richard Francis Burton’s translation (1885-1888). These translations were

selected because they represent three prominent and historically distinct

English versions of The Arabian Nights, produced across different periods of

nineteenth-century translation history and associated with different

translational approaches. Their selection therefore provides a suitable basis
for examining whether LD indices can identify systematic differences in the
lexical profiles of different translations of the same literary work.

The story “The Fisherman and the Jinni” was selected because it appears in

all three translations. The complete versions of the story range from 2,089 to

2,671 tokens. In addition to the full-text analysis, a fixed-length subsample of

2,000 tokens was used to reduce the effect of differences in text length.

3.3 Data description

The data description identifies a brief overview of each translator’s stated

translation approach to provide context for understanding the quantitative

findings.

e Richard Francis Burton (1885-1888): Literal translation imitating Arabic
thythmic prose; Chaucerian/Elizabethan English; obscure or archaic
words in his attempt to maintain the flavour of the original; extensive
scholarly notes. His translation was based on the Cairo text (Sandilands,
2024);
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e Edward William Lane (1838-1859): Preserved authenticity; annotated
Arabic customs; he altered in his translation several elements to the
original text and tales, such as the representation of women and style of
narration. His translation was based on the Bulaq manuscript (Lane &
Lane-Poole, 1910; Van-Doorne, 2020).

e John Payne (1882-1884): Avoided complex academic transliteration
systems and apostrophes/diacritical marks for proper names; rendered
poetry in English metrical shape preserving external form and rhyme;
focused on general sense and literary fitness using the best English
idiomatic equivalents rather than strict literalism; reviewed and revised
with the assistance of Richard F. Burton. His translation was based on a
varorum text combining the Macnaghten, Bulaq, and Breslau editions
(Payne, 1882).

3.4 Data Pre-processing

All texts were pre-processed under an identical deterministic protocol to

maximize reproducibility. All three translations of the story the fisherman are

isolated separately in Microsoft Word.

Except for Sentence Count, Average Sentence Length, Flesch-Kincaid

Reading Ease, and Type-Token Ratio, the translations were retained in their

raw form prior to analysis. For the remaining LD measures, the following pre-

processing procedures were applied:

e All punctuation (e.g., !?.,-) is removed, as are other non-standard
characters (e.g., \V* and non-UTF-8 quotes).

e All tabs, newlines (breaks), double spaces, et cetera are removed.
Remaining spaces are used as word boundaries, and they are not
counted.

o All letters are converted to lower case (because 'Speak,' 'SPEAK,' and
'speak’ are treated as one type and three tokens).

e Possessive apostrophes and the corresponding possessive s were
removed (e.g., afrits’ — afrit) to prevent possessive forms from being
counted as separate tokens.

Tokens were defined as orthographic words separated by whitespace

following punctuation removal.
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Moreover, all texts were analyzed using the LD Measurements tool under
identical computational settings. The following options were applied within
the analytical tool prior to the calculation of the LD indices:
e Stemming was disabled; therefore, no stemming based on the Porter
algorithm was applied.
e The natural logarithm was used for Maas’s a?, Dugast’s U? and
Herdan’s C.
e The maximum number of words analyzed per text was set to 4,000
tokens.
e Numerical results were reported to two decimal places.
3.5 Instrumental Tool
Reuneker LD Measurements tool, an online corpus-based analytical
instrument was employed for quantitative data processing (Reuneker, 2017).
There is evidence from previous research that this statistical tool has been
utilized, including studies by Parmar et al. (2026) and Fujita & Shintani
(2025).
4. Justification and Rationale of the Study
A direct comparison of LD between the Arabic source text and the English
translations was not conducted. LD indices are sensitive to morphological
structure and tokenization practices. Arabic relies on a root based
morphological system with extensive derivation and inflection, whereas
English shows comparatively lower morphological density. These structural
differences directly influence the number of surface word forms and therefore
affect type counts (Jasanoff & Cowgill, 2026; Wolff, 2024).
Measures such as type token ratio and related indices are influenced by
inflectional variation and morphological productivity. Without systematic
normalization procedures such as lemmatization or morphological
segmentation, cross linguistic comparison may reflect typological differences
rather than stylistic variation. For this reason, the quantitative analysis was
limited to the three English translations in order to maintain methodological
control and reduce structural bias.
Although the corpus size is relatively limited, previous research indicates that
LD measures such as MTLD and MATTR provide stable estimates within
samples exceeding 1000 tokens (Zenker & Kyle, 2020; Fergadiotis et al.,
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2015). Therefore, the present corpus falls within the lower acceptable range
for exploratory stylometric analysis, and length-robust measures (MTLD,
MATTR, MSTTR) were included to mitigate length sensitivity associated
with proportional measures such as TTR. Finally, the selected story was
chosen because it exists in all three translations with comparable narrative
structure, enabling controlled intralingual comparison of the translations.

5. Results and Discussion

This section presents descriptive statistical patterns of LD across the three
English translations of the story "the Fisherman and Jinni."

5.1 Corpus Structure and Length-Standardized Comparison

To examine the stability of LD indices under varying text lengths, two
analytical conditions were implemented. The first condition analyzed a
length-standardized sample consisting of the first 2,000 tokens from each
translation. The second condition analyzed the full text of each translation,
with lengths ranging from 2,089 to 2,664 tokens. This dual design enables
systematic evaluation of the sensitivity of each LD metric to text length
variation. Table 1 presents the structural characteristics of the full texts.
Table 1: Corpus Size and Structural Characteristics (Full Texts)

. Richard F. Edward William
Statistic Type Burton Lane John Payne

Tokens 2671 2089 2414

Types 799 552 654

Sentences 96 71 108
Flesch-Kincaid

. . 75.33

Reading Ease 08.6 63.38
Average SeMtence | o o4 (i =17.5) | 29.35 (sd = 23.79) | 22.52 (sd = 15.59)
length
Average word length 1.3 (sd = 0.58) 1.34 (sd = 0.67) 1.29 (sd = 0.57)

As shown in Table 1, Burton's translation had the highest number of tokens
(2,671) and types (799), followed by Payne (2,414 tokens, 654 types) and
Lane (2,089 tokens, 552 types). Sentence count also varies considerably, with
Payne having the highest number of sentences (108) and Lane the lowest (71).
These figures show a generally consistent pattern, as longer texts provide
greater opportunities for more tokens and types. Average sentence length is
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highest in Lane (29.35 words), followed by Burton (27.94) and Payne (22.52).
The Flesch-Kincaid Reading Ease scores indicate that Payne's translation is
the most readable (75.33), followed by Burton (68.6) and Lane (63.38),
suggesting a relatively higher level of reading difficulty in Lane's translation.
Overall, the three translations suggest distinct patterns in the way the
translators linguistically realize the same narrative. Payne tends to present the
narrative in a more segmented manner, using shorter and more frequent
sentences, which makes his version relatively easier to read. Lane, in contrast,
constructs the narrative through fewer but longer sentences, resulting in a
relatively more difficult reading experience. Burton occupies an intermediate
position, with a sentence structure that falls between those of Payne and Lane
and a corresponding level of readability. Thus, the three translations differ not
only in how the narrative is organized at the sentence level but also in their
overall ease of reading. However, further descriptive and statistical analyses
are needed to examine these differences more closely, as the variation in
sentence length may result from differences in syntactic complexity. Such
analyses would help determine whether the observed differences reflect
systematic variation in the translators’ syntactic styles. Moreover, because the
texts were not lemmatized and because TTR is sensitive to text length, these
descriptive results alone do not establish that any translator has greater LD.
5.2 Lexical Diversity: Proportional Measures

Proportional measures quantify the relationship between unique lexical items
(types) and total lexical items (tokens). These indices reflect the surface
density of unique vocabulary within a text. Table 2 presents the proportional
LD measures for both the length-standardized sample and the full texts.
Table 2: Proportional Lexical Diversity Measures
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tatisti E illi
Statistic Richard F. Burton dward William John Payne
Type Lane
0.304 (full text). 0.264 (full text). 0.271 (full text).
Type-token
ratio (TTR) 0.34 (length- 027 (length- 0.3 (length-
. standardized standardized
standardized sample).
sample). sample).
15.46 (full text). 12.08 (full text). 13.31 (full text).
Guiraud's 11.99 (length- 13.19 (length-
index 15.25 (length- -7 Leng o Uene
. standardized standardized
standardized sample).
sample). sample).
0.85 (full text). 0.83 (full text). 0.83 (full text).
Herdan's C 0.86 (length- 0.83 (length— 0.84 (length—
. standardized standardized
standardized sample).
sample). sample).
1 70 1 .02%) (full
487(60.95%) (full 313 (56.7%) (fu 386 (59.02%) (fu
text). text).
text).
Hapax o
. 1.869
Legomena 440 (64.52%) 306 (57.09%) 365 (61.86%)
(length-standardized (length- (length-
engti-standardize standardized standardized
sample).
sample). sample).
1(16.499 11 | 107 (16.36%) (full
132 (16.52%) (ful | ) (16:49%0) (full 1 107 (16.36%) (fu
text). text).
text).
Dis 88 (16.42%) 86 (14.58%)
Legomena 106 (15.54%) e oo
(length-standardized (length- (length-
engti-s © standardized standardized
sample).
sample). sample).

As shown in Table 2, Burton's translation records the highest values for TTR
(0.304), Guiraud's Index (15.46), and Herdan's C (0.85) in the full texts,
followed by Payne (0.271, 13.31, and 0.83, respectively) and Lane (0.264,
12.08, and 0.83). The same general pattern is observed in the length-
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standardized samples, with Burton again recording the highest values (0.34,
15.25, and 0.86), followed by Payne (0.30, 13.19, and 0.84) and Lane (0.27,
11.99, and 0.83). Hapax Legomena show a similar pattern: Burton has the
highest proportion in both conditions, followed by Payne and Lane. Dis
Legomena, however, shows a less consistent ranking. In the full texts, the
three translators have very similar proportions, whereas in the length-
standardized samples Lane records the highest proportion, followed by
Burton and Payne. Overall, Burton consistently occupies the highest position
across the main lexical-diversity measures, while Lane generally occupies the
lowest position and Payne falls between the two.

The differences between the measures can be explained by the different
aspects of lexical distribution that they capture and by their different
sensitivity to text length. TTR expresses the proportion of different word
types relative to the total number of tokens and is therefore particularly
sensitive to corpus size. The higher TTR observed for Burton indicates a
greater proportion of different word types relative to the size of his text, and
this ranking remains unchanged after length standardization. Guiraud's Index
also places Burton above Payne and Lane in both conditions, but the relatively
small change between the full texts and standardized samples indicates
greater stability across corpus sizes. This is consistent with its use of the
square root of the total number of tokens to reduce the effect of text length.
Herdan's C produces the same general pattern, with Burton having the highest
value, but it provides less differentiation between Payne and Lane, whose
values are identical in the full texts and standardized samples. This difference
reflects the distinct mathematical treatment of vocabulary size and text length
in Herdan's measure, which uses the logarithms of types and tokens. Thus,
Guiraud's Index preserves clearer differences between Payne and Lane,
whereas Herdan's C produces a more compressed pattern.

Hapax Legomena provide additional information about the degree of lexical
repetition. Burton has the highest proportion of words occurring only once in
both corpus conditions, followed by Payne and Lane. This indicates that a
larger proportion of Burton's lexical items are used only once within the text.
Dis Legomena, in contrast, measures words occurring exactly twice and
therefore reflects a different level of lexical repetition. The proportions are
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very similar across the three translators in the full texts, while the length-
standardized samples show Lane with the highest proportion, followed by
Burton and Payne. This difference does not necessarily indicate greater or
lower lexical diversity, as Dis Legomena focuses specifically on words
occurring twice. Rather, the results show that the three translations differ in

the way lexical repetition is distributed across different levels of frequency.
5.3 Lexical Diversity: Vocabulary Growth Measures
Vocabulary growth measures model the rate at which new lexical items are
introduced as the text progresses. Unlike proportional measures, these
indices capture the dynamics of vocabulary expansion rather than static

density. Table 3 presents the vocabulary growth measures.

Table 3: Vocabulary Growth Measures

.. Richard F. Edward William
Statistic Type Burton Lane John Payne
7.69 (full text) 4.45 (full text) 5.38 (full text)
Yule's I 10.0 (Iength- 4.6 (length- 6.29 (length-
standardized standardized standardized
sample) sample) sample)
0.02 (full text) 0.02 (full text) 0.02 (full text)
Maas's a 0.02 (Iength- 0.02 (length- 0.02 (length-
standardized standardized standardized
sample) sample) sample)
52.2 (full text) 43.91 (full text) 46.46 (full text)
Dugast's U? 53.7 (length- 43.88 (length- 47.33 (length-
standardized standardized standardized
sample) sample) sample)

As shown in Table 3, Yule's I records the highest value for Burton (7.69),
followed by Payne (5.38) and Lane (4.45) in the full texts. The same ranking
is observed in the length-standardized samples, with Burton recording 10.00,
followed by Payne at 6.29 and Lane at 4.60. Maas's a*> shows virtually
identical values across the three translations in both corpus conditions.
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Dugast's U?, however, follows the same ranking as Yule's I, with Burton
recording the highest value (52.20), followed by Payne (46.46) and Lane
(43.91) in the full texts. This pattern is also maintained in the length-
standardized samples, where Burton remains highest (53.70), followed by
Payne (47.33) and Lane (43.88). Overall, Burton occupies the highest position
in Yule's I and Dugast's U?, Payne generally occupies an intermediate
position, and Lane records the lowest values, while Maas's a? provides
virtually no differentiation among the three translations.

The results can be explained by the different properties of lexical frequency
captured by each measure. Yule's I is based on the distribution of word
frequencies within the text and is particularly sensitive to the occurrence of
frequently repeated lexical items. Its higher values for Burton, followed by
Payne and Lane, therefore indicate differences in the pattern of lexical
repetition across the three translations. Importantly, this ranking remains
unchanged in the length-standardized samples, suggesting that the observed
differences in frequency distribution are not solely attributable to differences
in text length. Dugast's U? similarly takes lexical repetition into account, but
approaches lexical diversity through the relationship between vocabulary size
and the frequency distribution of word types. Its consistent ranking of Burton,
Payne, and Lane, respectively, in both corpus conditions therefore provides
additional evidence of differences in the distribution of lexical items across
the translations.

5.4 Lexical Diversity: Sequential Length-Robust Measures

Sequential measures were developed to address the limitations of traditional
indices, particularly their sensitivity to text length and uneven lexical
distribution. These indices calculate lexical diversity across sequential
segments of the text, providing more stable estimates that are largely
independent of total text length. Table 4 presents the sequential length-
robust measures.
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Table 4: Sequential Length-Robust Measures

Statistic Type

Richard F.
Burton

Edward William
Lane

John Payne

Mean segmental

0.87 (full text)

0.88 (length-

0.84 (full text)

0.85 (length-

0.87 (full text)

0.86 (length-

TTR (MSTTR) standardized standardized standardized
sample) sample) sample)
0.87 (full text) 0.84 (full text) 0.86 (full text)

Moving average
TTR (MATTR)

0.87 (length-
standardized
sample)

0.84 (Iength-
standardized
sample)

0.86 (length-
standardized
sample)

Measure of textual
lexical diversity
(MTLD)

76.91 (full text)

78.16 (length-
standardized
sample)

50.88 (full text)

54.39 (length-
standardized
sample)

66.35 (full text)

65.21 (length-
standardized
sample)

As shown in Table 4, the three lexical-diversity measures generally produce
a consistent ranking across the two corpus conditions. For MSTTR, Burton
and Payne record the highest value in the full texts (0.87), followed by Lane
(0.84), while the length-standardized samples place Burton first (0.88),
followed by Payne (0.86) and Lane (0.85). MATTR shows the same ranking
in both conditions, with Burton recording 0.87, followed by Payne at 0.86 and
Lane at 0.84 in both the full texts and the length-standardized samples. MTLD
likewise produces a consistent ranking, with Burton recording the highest
value in both conditions (76.91 in the full text and 78.16 in the length-
standardized sample), followed by Payne (66.35 and 65.21, respectively) and
Lane (50.88 and 54.39, respectively). Overall, Burton occupies the highest
position across the three measures, Payne generally occupies an intermediate
position, and Lane records the lowest values.

The consistency of these results can be attributed to the design of the three
measures, which reduce the influence of overall text length in different ways.
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MSTTR calculates TTR across segments of equal length and then averages
the resulting values, thereby limiting the effect of differences in corpus size.
MATTR similarly calculates TTR across successive moving windows and
averages the results, making the measure less dependent on the total length of
the text. MTLD assesses the extent to which lexical diversity is maintained
across the text rather than relying on a single TTR value for the entire corpus.
Consequently, the persistence of the same general ranking after length
standardization is important because it indicates that the higher lexical-
diversity values observed for Burton are not simply a consequence of his
longer text. The particularly stable results for MATTR and MTLD provide
further support for the consistency of the observed differences, although the
small changes in the absolute values show that corpus condition can still have
a limited effect on individual measurements.

6.5 Lexical Complexity and Frequency Characteristics

Lexical complexity measures provide insight into the morphological and
frequency-based characteristics of the vocabulary employed by each
translator. Table 5 presents the lexical complexity and frequency indicators.
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Table S: Lexical Complexity and Frequency Characteristics

. Richard F. Edward William
Statistic Type Burton Lane John Payne
4.03 (sd = 1.93) 4.06 (sd = 2.09) 3.93 (sd = 1.86)
(full text) (full text) (full text)
Mean word length |, /_ 7 9) | 4056d=209 | 39(d=185
(MWL) (length- (length- (length-
standardized standardized standardized
sample) sample) sample)

Mean word frequency

3.29 (full text)

2.93 (length-

3.78 (full text)

3.73 (length-

3.69 (full text)

3.39 (length-

(MWE) standardized standardized standardized
sample) sample) sample)
3.633 (average) 3.731 (average) 3.784 (average)
(full text) (full text) (full text)
Mean Zipf frequency 3.649 (average) 3.74 (average) 3.811 (average)
(length- (length- (length-
standardized standardized standardized
sample) sample) sample)
12.358 (full text) 12.132 (full text) 12.01 (full text)
Mean log difficulty 12.322 (length- 12.111 11.949 (length-
standardized (standardized sam standardized
sample) ple) sample)

Mean word length (MWL) showed Lane having the longest words (4.05—4.06
characters), followed by Burton (4.01-4.03) and Payne (3.90-3.93). This
pattern remains stable across both corpus conditions. The higher MWL
indicates that Lane's translation contains longer lexical items on average,
although word length alone does not necessarily imply greater morphological
or lexical complexity. It may also reflect differences in morphological
structure, lexical choice, register, compounding, and the distribution of short
function words.

Part Nine , September 2026 (97) Al qurtas Issue Twenty Nine



Investigating Lexical Diversity for Stylometric Analysis: A Corpus-Based Comparison
of Three English Translations of The Arabian Nights' Entertainments

Mean word frequency (MWF) shows a different pattern. Burton records the
lowest values (2.93 in the length-standardized sample; 3.29 in the full text),
followed by Payne (3.39; 3.69), while Lane records the highest values (3.73;
3.78). Thus, according to the frequency measure used, Burton's vocabulary
has a lower average frequency, whereas Lane's vocabulary has a higher
average frequency. The combination of higher MWL and higher MWF for
Lane indicates that word length and lexical frequency capture different
aspects of the translators' lexical profiles. For example, Lane may employ
longer but relatively frequent words, including established polysyllabic or
formal terms, whereas Burton may use shorter but less frequent or archaic
lexical items. Thus, longer words do not necessarily correspond to lower
lexical frequency.

Zipf frequency gives an approximate score for the prevalence of a word in a
language, where a higher Zipf score means the word is more common and a
lower Zipf score means the word is less common. However, in the results,
Mean Zipf frequency shows Burton with the lowest values (3.649 in the
length-standardized sample; 3.633 in the full text), followed by Lane (3.740;
3.731) and Payne (3.811; 3.784). Since lower Zipf scores generally indicate
lower word frequency, these results suggest that Burton uses less frequent
lexical items on average than Lane and Payne.

Mean log difficulty follows a different but complementary pattern, with
Burton recording the highest values (12.322 standardized; 12.358 full text),
followed by Lane (12.111; 12.132) and Payne (11.949; 12.01). Higher log
difficulty values reflect lower probabilistic expectancy and greater lexical
rarity within standard English reference corpora. This indicates that Burton's
vocabulary is characterized by higher concentration if infrequent, archaic, or
non-standard lexical items.

5.6 Compression-Based and Distributional Measures

Compression-based measures evaluate lexical redundancy and informational
density using information-theoretic models. These indices reflect the
predictability and compressibility of lexical sequences. Table 6 presents the
compression-based measures.
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Table 6: Compression-Based Measures

Statistic Type Richard F. Edward William John Payne
Burton Lane
Compression rate 0.61 (full text) 0.64 (full text) 0.63 (full text)
(G2)
0.6 (Iength- 0.63 (length- 0.62 (length-
standardized standardized standardized
sample) sample) sample)
Compression rate 0.68 (full text) 0.67 (full text) 0.68 (full text)
(LZW)
0.66 (length- 0.67 (length- 0.66 (length-
standardized standardized standardized
sample) sample) sample)
Hirsch-Popescu Point 19 (full text) 19 (full text) 21 (full text)
(HPP)
15 (length- 18 (length- 18 (length-
standardized standardized standardized
sample) sample) sample)

The compression-based measures show some variation across the three
translations, although the differences are relatively small. For GZ
compression, Lane records the highest values (0.64 full text; 0.63 length-
standardized sample), followed by Payne (0.63; 0.62), while Burton records
the lowest values (0.61; 0.60). LZW compression shows a different pattern:
Payne and Burton record the same values (0.68; 0.66), while Lane shows
slightly lower values (0.67 in both corpus conditions).

HPP also shows some differentiation, with Payne recording the highest value
in the full text (21), while Lane and Burton both record 19. In the length-
standardized samples, Payne and Lane record 18, whereas Burton records the
lowest value (15). Overall, these results indicate that the three translations do
not follow a single consistent ranking across the compression-based
measures. For example, Lane has the highest GZ value but a lower LZW value
than Payne and Burton, while Burton has the lowest GZ value but the same
LZW value as Payne. This suggests that the lexical or textual differences
captured by these measures depend on the specific property assessed by each
index.
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6. Conclusion

This study investigated stylistic variation across three English translations of
Arabian Nights' Entertainments by examining lexical diversity through a
range of LD indices. The findings revealed consistent differences among the
translations, with Burton generally showing the highest LD profile, Payne
occupying an intermediate position, and Lane generally showing lower LD
values. These patterns remained largely stable in the length-standardized
samples, suggesting that the observed differences cannot be attributed to text
length alone.

The comparison of the measures also showed that different LD indices
capture different aspects of lexical variation and do not necessarily produce
identical degrees of differentiation. Measures such as MATTR, MSTTR,
and MTLD provided relatively stable patterns across corpus conditions,
while measures based on specific frequency levels, such as Hapax and Dis
Legomena, revealed additional differences in lexical repetition. Thus, the
findings demonstrate that LD can serve as a useful quantitative dimension
for detecting variation in translator style, but no single measure can provide
a complete representation of style.

Overall, the study contributes to quantitative research in translation studies
by demonstrating the potential of LD measures to identify systematic
differences among translations of the same narrative. At the same time, the
findings indicate that LD represents only one dimension of translation style.
A more comprehensive investigation would benefit from combining multiple
lexical, syntactic, and textual measures with appropriate statistical analysis
and sliding-window methodology along with lemmatization approach to
examine the consistency of observed patterns across different parts of the
texts.

7. Limitations of the study

The present findings should be interpreted within the following limitations:
1. Sample size: Although the corpus falls within the acceptable range for
exploratory stylometric analysis, larger samples would increase statistical
robustness.

2. Single story analysis: The study is limited to one story from the Arabian
Nights' collection; future research should extend the analysis to multiple
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stories to assess consistency of translator profiles.

3. Lexical focus: The analysis captures only one lexical dimension of style
and does not account for syntactic embedding, rhetorical configuration,
discourse organization, or pragmatic modulation.

8. Declaration of generative Al and Al-assisted technologies in the
manuscript preparation process

During the preparation of this work, the author used Al tools in order to
improve language clarity, readability, the organization of the manuscript,
and to identify the logical relationships among the findings. After using this
tool, the author reviewed and edited the content as needed and takes full
responsibility for the content of the published article.
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